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ance ... Patented spring action with strong gripping 
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contact and minimizing scratching. 
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Contact Lenses @ No Anaesthetic 
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@ Comfort 
@ Wearing time 
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® Quicker delivery 


Further Information and Schedule of Instruction Courses on Request 
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The most significant superiority of 
Therminon Lenses are their absorptive 
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| WORD FOR importance: 
ABSORPT IVE 1. Therminon Lenses are formulated to 


absorb infra-red radiations without 
LENSES 4 reducing vision. 


2. Therminon Lenses give maximum 
light transmission for the highest 
visibility both day and night. 
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(the smaller the distance, the smaller the “jump” and vice versa). This is because bifocal seg- 


ment optical centers are always bases of prisms, and light rays always bend toward prism bases. 


Theoretically, to eliminate “jump” the optical center of the segment should be exactly at the 


top edge. But this is impractical because if the eye looked through the top line, there would be 


confusion created by vision half through the distance area and half through the near-vision area. 


Therefore, the ideal position for the optical center of the segment is at least half the diameter of 
the pupil below the segment’s top line. 
For this reason, the optical centers of AO Tillyer Bifocals are 4 mm. below the top; thus, the 
Tillyer Ful-Vue bifocal design reduces ‘‘jump”’ to a negligible degree. T 
There is no greater asset to your practice than patients with confidence in your ability to 


provide for their visual needs to their complete satisfaction. You can build your practice, 


prestige and patient-confidence by providing jumpless bifocal vision. q 
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The nation is on a high wave of sun glass-consciousness! Ray-Ban, a pioneer in quality glare protec- 
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prescription service, single-vision and bifocal. 
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COMMENTS ON NYSTAGMUS WITH A REVIEW 
OF FIVE CASES* 


Arthur E. Hoaret 
Los Angeles, California 


This paper on nystagmus is meant to be exploratory and descrip- 
tive of the subject, rather than clinical or controversial. The obvious 
reason for this restriction is that as optometrists we see so few cases of 
nystagmus, and those we do see are separated by such wide time inter- 
vals that they usually fail to challenge our imagination beyond the 
level of passing sympathy for the sufferer, and the accepted attitude is 
that there is nothing anyone can do about nystagmus, so why worry. 

My immediate interest lies in the fact that during the past several 
years I have had five cases of nystagmus. One youth of 14, one adult 
of 38, one child now of 8 years, one young adult of 19 and one, a 
young man of 23 years of age. All of these patients were males. It was 
especially due to the unusual conduct of the child, age 8 years, in rela- 
tion to the apparent success of his own voluntary (but quite spon- 
taneous) efforts to check the lateral oscillations, that I was prompted 
to do some work on this subject of nystagmus. 

I must confess at the outset, that my knowledge of nystagmus, 
and my preparation for beginning a study of its implications, make 
this attempt a presumption, even on the basis of an exploration and a 
description. The matter of terminology, let alone anatomy and physi- 
ology, found me unprepared to move in on the field of a textbook 
study of so complex and profound a subject as nystagmus. During my 
undergraduate days all I learned about nystagmus was a vague defini- 
tion and a general idea that it was an uncontrollable oscillation of the 


*Read before the Twenty-second Annual Meeting of the American Academy of 
Optometry, on December 12, 1945, at Columbus, Ohio. For publication in the July, 
1946 issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF THE 
\MERICAN ACADEMY OF OPTOMETRY. 

FOptometrist. Fellow of American Academy of Optometry. 
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eyes, usually associated with very poor vision, frequent in human 
albinos and in miners. The etiological factors were rarely discussed, 
and there was no clinical approach to the problem of the reduced vision, 
or to the consideration of the burden of the seeing tasks of these unfor- 
tunate sufferers. 

Over the past twenty-three years, I can recalf no paper or organ- 
ized discussion of this subject, with one notable exception in the year 
1929, and that exception was only indirectly related to nystagmus. .. . 
I refer to the paper given by Harry J. Hoare, M.D., before the Cali- 
fornia State Optometrical Association, Annual Convention Educational 
Session at Berkeley, California. I say the paper was only indirectly re- 
lated to nystagmus, but that is not quite correct, for no paper on the 
subject of the kinetic-static-labyrinth can be indirect to the subject of 
nystagmus. The title of his paper was ““The Kinetic-Static-Labyrinth.” 

In order to bring my efforts down to a practical and work-a-day 
level, I posed the following questions: 

1. Are the cases of nystagmus that come to us, as optometrists, 
suffering from a problem ocular in origin, and without pathological 
implications in other organs or areas? 

2. If not, what are the classical implications as to etiology? 


3. What moral responsibility (intra-professional) do we face if 
nystagmus is primarily other than an ocular problem in its origin, and 
its implications in regard to the health of the patient? 

4. What is there known of nystagmus that would be of value to 
the optometrist, and which would, moreover, aid him in his general 
cultural appreciation of the problem? 

5. What help is available to the nystagmus patient in the allevia- 
tion of his seeing problem by purely optometrical means? 

The first studies of nystagmus were made by ophthalmologists 
who ascribed nystagmus to disturbances of the ocular muscles. In this 
respect the sequence was historically similar to that having to do with 
the study of strabismus. In each case the problem presented itself as a 
manifest ocular anomaly, in the realm of an abnormal action of the 
muscles of the eyes. Indeed, this same sequence from obvious anatomi- 
cal defect to obscure and complex innervations, has marked the progress 
of the practice of surgery and medicine through its long and fascinating 
history. 

The ophthalmologists were succeeded by the neurologists who 
considered nystagmus as a disturbance of the central parts of the brain. * 
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Then came the recognition of the otologic implications, and the pro- 
found contribution to the solution of the problem on the part of 
otologists, through whom the ear became more than the organ of the 
special sense of hearing; and became the chief of a clinical triology of 
specialized sensory adaptors in the primary obligation of maintaining 
man’s dynamic and static spatial relationships . . . in other words, 
man’s equilibrium. Flourens laid the foundation for the study of the 
physiology of the labyrinth with his classic experiments on pigeons 
in 1824. He sectioned the semicircular canals in pigeons and rabbits 
and found that injury to the horizontal canals caused horizontal move- 
ments of the head and spinning of the body. His important discoveries 
were forgotten for almost half a century. 

The word ‘‘nystagmus” is derived from the Greek verb—nutant, 
“to nod.’” In astronomy the nutation is used to describe a slight oscil- 
lation of the earth’s axis. In botany the word connotes a side to side 
movement of a part during growth. The Greek derivation of the word 
“‘nystagmos’”’ is to ‘‘nod in sleep.” 

The definition most commonly given in dictionaries is as follows: 
“an involuntary oscillation of the eyeball usually lateral, but some- 
times rotary or vertical, occurring especially in miners and human 
albinos and in certain diseases’’ (Webster). 

In the text ‘‘Neuro-ophthalmology’’ by Dr. R. Lindsay Rea 
reprinted edition 1938, we have a definition to all intents similar to 
the foregoing as follows, ‘‘nystagmus is a condition in which the eyes 
are seen to move in a more or less rhythmic manner from side to side, 
up and down, or in a rotary manner from the original point of fixa- 
tion.’’ The text immediately proceeds to elaborate as follows: ‘‘other 
types of movement have been observed, such as the see-saw nystagmus 
described by Maddox in which one eye turned upwards while the other 
turned downwards; or the quivering nystagmus of Upthoff, in which 
very small rapid and even movements occur when the eyes are being 
examined by oblique illumination or else at certain periods. In spasmus 
nutans, although the movement may be lateral, vertical or rotary, the 
eyes occasionally seem to converge or diverge rhythmically (spasmus 
nutans .. . head nodding of infants . . . this is a disease of infancy, 
occurring entirely during the first two years of life. It is characterized 
by rhythmic nodding, lateral or rotary movements of the head, or any 
combination of these. The head movements are usually preceeded by 
nystagmus. The eyes rhythmically converge and diverge alternately, 
or the nystagmus may be dissociated; that is, the movement in one 
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eye may be in the horizontal plane, but up or down, or rotary, in the 
other. The nystagmus may be limited to one eye, which may be the 
only manifestation of the disease. There is no other disease of the eyes 
Or nervous system present, and the prognosis is always favorable! ).”’ 
This condition is associated with rickets, defective lighting in basement 
and tenement houses among people of extreme poverty. I mention this 
at this point because it will be interesting to relate this infant affliction 
with that of the ‘‘occupational’’ nystagmus known as “‘miner’s nystag- 
mus."’ Dr. Rea goes on to elaborate his definition, “‘it is possible in 
many people with normal eyes and sight to produce jerky movements 
of the eyes when the eyes are moved to the extreme right or left. These 
nystagmoid jerks may be horizontal or rotary, and suggest that there 
is some difficulty in maintaining the eyes in the extreme positions. 
One must be careful not to include these cases among those of true 
nystagmus. Such pseudo nystagmus is observed not only in persons 
with normal health, but in the debilitated, and also in some cases of 
multiple sclerosis and hereditary ataxia.” 

In further elaboration of the subject under the head of types, divi- 
sions or classifications, we find the following: ““Voluntary nystagmus 
has been described by Pyle and Ball and others who have seen this rare 
condition, where rapid oscillatory movements can be produced at will. 
Ball describes a unilateral case, while Foster Moore has seen the move- 
ments produced bilaterally. Such cases have never suffered from true 
nystagmus. True Nystagmus .. . The movements in true nystagmus 
are nearly always bilateral, and when they are rolling, simultaneous, 
or parallel are described as conjugate nystagmus. If the movements are 
smooth it is called pendular nystagmus, . . . such are seen in cases of 
amblyopia and miner’s nystagmus. If the movements are slow in one 
direction and jerky in the opposite it is known as resilient or jerky 
nystagmus. This latter is typical of that seen in vestibular nystagmus.” 
(As to the vestibule, its anatomy, etc., more later.) “Disjunctive and 
dissociated nystagmus are rare forms in which the eyes are moved in a 
converging and diverging manner or the see-saw nystagmus of Mad- 
dox. Uhthoff gave the name of quivering nystagmus to very small 
vibrations of a rapid symmetrical character which occur when the eyes 
are exainined by oblique illumination, or which occur only periodically. 
There is also a unilateral nystagmus.’ Physiological nystagmus is pro- 
duced by looking at objects from a fast-moving vehicle, such as from 
the window of a train. Finally, the movements may be seen in cases 
of ocular paralysis or in paralyses of latent gaze. It is then known as 
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“‘patetic nystagmus.”’ ‘“The movements in nystagmus are involuntary 
and show true reciprocal innervation of the muscles concerned.”’ 

An interesting digression may be made here regarding the possible 
relationship as between nystagmus and strabismus, for it is stated in 
texts on ocular neurology, that one sometimes sees these nystagmoid 
movements being carried out in the presence of ‘‘severe strabismus.’’ A 
concomitant squint of 45 degrees in an adult shows exactly the same 
““nystagmoid’’ movements as if the eyes were parallel; but the functional 
integrity of the muscles of the eye is necessary in the production of 
nystagmus. Attempts to produce it (artificially) are therefore an excel- 
lent method of detecting ocular paralysis in patients with head injuries 
who are in a state of coma, 

In addition to the various types of nystagmus mentioned, each 
type may show a wide range in amplitude. These may be coarse (over 
15 degrees), fine (under 5 degrees), or medium. In some cases the move- 
ments are so fast that they cannot be perceived by the naked eye, but 
when the fundus is examined by direct ophthalmoscopy whereby the 
fundus of the eye is magnified greatly, the minute and rapid movements 
of the disc are seen. 

So much then, in brief, for a description of the manifestations of 
nystagmus. At the same time, in regard to my first question . . . “‘Are the 
cases of nystagmus that come to us, as optometrists, suffering from a 
problem ocular in origin, and without pathological implications in 
other organs or areas?’’, I think it is obvious that nystagmus, per se, 
is an anomaly involving the ocular mechanism, but by reason of the 
variety of its manifestations alone suggests that organs and areas of 
innervation other than those controlling the eyes must be involved to 
a greater or lesser degree. 

A brief summary of the etiological factors involved in nystagmus, 
as expressed by the outstanding tests on the subject might help us to 
sense this outstanding fact more clearly. 

de Lapersonne and Cantonnet affirm it as their opinion that the 
“mechanism of nystagmus may be as follows: Vestibular nystagmus 
is a disturbance in the function of the vestibular nuclei and their imme- 
diate connections. On the other hand, nystagmus from ocular or audi- 
tory disturbances is due to effects produced on the nuclei or inter- 
nuclear centers (that is, on the co-ordinating relays between the periph- 
eral nuclei and the real co-ordinating centers of vision). Cerebral 
nystagmus results from the suspension of the inhibiting action of the 
cortex on the centers co-ordinating function. Cerebellar nystagmus 
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results from an effect on the vestibular nuclei themselves; the vestibular 
nuclei can be regarded as aberrant cerebellar centers. The pathogenesis 
of nystagmus from weak vision may rest in the fact that the co-ordi- 
nating centers, escaping from the insufficient visual control, undergo 
stimuli which come to them from various systems; strabismus very 
often concomitant, would then be the result of thé predominant action 
of one of the co-ordinating centers.” 

Two other investigators make affirmations somewhat at variance 
with those stated above: Lafon states that nystagmus is produced by 
lesions of the vestibular apparatus, of the cerebellar centers of balance, 
and the paths joining them to the cortex. From him voluntary nystag- 
mus, miner's nystagmus, and nystagmiform contractions are merely 
false nystagmus from paresis or contractions of the oculo-motor- 
muscles. 

Brabant held to the opinion that “‘the sensitivity of the extrinsic 
muscles of the eye plays a predominant part in the genesis of phenomena 
of balance (real or illusory sensation of movement, of position, of 
immobility, balancing reactions, nystagmus, etc. . . . ) when these 
phenomena are produced by such means as rotation. He goes further 
and assumes that the sense of balance in general, and the sense of move- 
ment of the body in particular, have generally no other peripheral 
organs than the extrinsic muscles of the eye. . . . The phenomena 
derived from nystagmus induced by the so-called optico-kinetic form 
of stimulation (stimulation of the eyes by a rapid succession of moving 
objects) may be evoked by stimulation of any part of the retina, even 
in the absence of central vision due to absolute central scotomata.’’ This 
opinion is particularly interesting in view of the conventional opinion 
that ocular nystagmus may be due to a fixation and pursuit dilemma 
in the presence of bilateral absolute central afferent scotoma or other 
visual impediments. 

A conventional division of nystagmus in regard to its etiological 
factors is as follows: ‘‘Ocular nystagmus. This condition appears in 
children who have been amblyopic since infancy or early childhood, 
the diminished vision being due to corneal opacities or nebulae produced 
by ophthalmia neonatorum, congenital or infantile cataract, color blind- 
ness, deformity of the macula area as in retinal abiotrophy or disease 
produced by congenital syphilis. In cases of this type the eye move- 
ments are not fixed and the eye wanders from side to side trying to 


obtain the sharpest image, or in other words trying to perceive ag 


clearly as possible the object looked at. This type of nystagmus must 
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not be confused with the aimless wandering gaze of the congenital blind. 
It must however be differentiated from other etiologically considered 
types of nystagmus by reason of the essential differences between the 
nature of the movements of the eyes, this so-called ocular nystagmus 
does not conform to the two dissimilar phases of the eye movements 
to be referred to later, and which are definitely claimed as pointing to 
an etiology related to these centers and connections of the mechanism 
of equilibrium, other than the eyes themselves.’’ (Rea. Neuro-Ophthal- 
mology.) ‘In ocular nystagmus the purposeful effort to see is pre- 
supposed to be made . . . and in this type of nystagmus the eyes are 
quiet in sleep. The aimless wandering of the eyes of those who are 
congenitally blind, or in those who have been blinded in later life 
should not be termed nystagmus.” 

The movements of the eyes in ocular nystagmus are usually bilat- 
eral, horizontal, or pendular . . . that is, these movements are smooth, 
even, and of similar extent in the two components of the movement. 
Ocular nystagmus persists usually for the duration of life and never 
changes. Its amplitude and frequency of motion is not singular; it may 
be coarse or fine—and of variable amplitude. One of the very few 
categorical statements recorded in the texts studied affirms that, in 
regard to the significance of the type of oscillation present in ocular 
nystagmus—'‘the undulating—even—equal in both directions, and in 
equal amplitude and in speed—are and can be only ocular . . . whereas 
the converse is not necessarily true. Ocular nystagmus may be undulat- 
ing as well as ‘jerky’—uneven in amplitude and speed. This latter type 
of oscillation—the ‘jerky’ type may be either labyrinthine, central or 
ocular.’” Ocular nystagmus is not attended by many of the subjective 
symptoms associated with nystagmus of other pathogenesis . . . such 
as vertigo—nausea—falling and dizziness generally. 

Nowhere in the literature studied did I find any references to the 
aspect of ocular nystagmus dealing with the tests to determine the co- 
existence of etiological factors, other than the peripheral factors of 
disease of the afferent path concerned with the reflex for fixation of the 
eyeballs. I am sure there must be such evidence, but I cannot refer you 
to it at this time. 

My own feeling is strongly in favor of the co-existence of some 
factor or factors other than defects, disease or interference with the 
reception or transmission of the ocular image itself. This aspect of 
nystagmus would appear to me to be as tantalizing as is the problem 
involved in strabismus. Why does one child have congenital concomi- 
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tant squint with nothing more apparent than a high ametropia and 
thousands of children with ametropias comparable in degree and type 
do not squint? 


OCCUPATIONAL NYSTAGMUS. This is typically seen in the disease 
known as miner’s nystagmus. The movements in this type are chiefly 
rotary and often dissimilar in each eye. This is a distressing disease. 
The patient’s health is poor, he has defective vision, which is worse at 
night, he suffers from headache, photophobia and complains of move- 
ments of lights and objects. The symptoms are such as to prevent work 
being carried on. This type of nystagmus is common in mines where 
the illumination is bad. The area surrounding the macula has slightly 
greater sensitiveness for light, so that macula vision in such dull light 
is not of the greatest importance . . . the oscillations may be due to 
the urge to achieve a greater degree of visual perception of form. There 
is also a vestibular element in this disease, as the eye movements can 
be stopped by altering the position of the patient’s head. 

Investigators, it is claimed, in this special type of nystagmus affirm 
the importance of the poor illumination, affirming also that it is a dis- 
ease of the nervous system, while the chief cause of prolonged disability 
and consequent compensation is the psychopathic condition associated 
with the disease and immeasurably increased by the boredom and anxie- 
ties associated with indefinitely prolonged unemployment. One writer 
affirmed that it takes thirty years for the average man to develop oscil- 
lations (a physiological adaptation, but with potential risks in the 
event of control), he says, ‘‘at first the oscillations are a physiological 
psycho-optical reflex; they become eventually a pathological habit 
spasm.’" Miner's nystagmus is unknown in India where the miners 
alternate mining with agriculture. 


VESTIBULAR NYSTAGMUS: ““The movements of the eyes in this 
type of nystagmus are produced by disease of the labyrinth. The move- 
ments in these cases are rapid in one direction and slow in the opposite. 
This is known as resilient or jerky nystagmus.”’ 


NYSTAGMUS DUE TO THE NERVOUS SYSTEM: “‘Nystagmus is 
nearly always present in disease or tumor of the cerebellum.’’ Acute 
nystagmus is found in certain intoxications, such as alcohol. Hereditary 
and idiopathic nystagmus are not very common. The former occurs in 
males and may be associated with lack of pigment in the eyes and hair, 
while the latter may occur for apparently no reason in otherwise normal 
subjects. 
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Latent nystagmus is described as being monocular and ocular 
in origin and manifest when one eye is occluded. 

Fatigue and fixation nystagmus refer to spontaneous oscillations 
manifest only upon extreme rotation of the eyes in a given direction. 
Most manifestations of oscillations of the eyes are more pronounced, 
especially as to frequency, when the patient knows observation is being 
made of the eyes or when fixation is demanded in a position of extreme 
rotation. 

Attempts at other bases of classification of nystagmus have been 
made and are of cultural significance, though their clinical or practical 
value is not altogether acceptable or classical. They may be mentioned 
in passing. The so-called clinical classification is based upon the laws 
of the various reflex arcs concerned. Another classification assumes that 
the movements of the eyes are controlled by three factors; namely, ves- 
tibular apparatus, fixation mechanism, and correction mechanism. Still 
another classification deals with what is referred to in the literature as 
“end position nystagmus.’’ This type is said to be induced (as is fatigue 
nystagmus) by extreme or prolonged fixation in any one direction . . . 
the ‘“‘end position type of nystagmus’’ can be regarded as physiologi- 
cal . . . while the labyrinthine, musculoparetic and conjugate deviation 
types are essentially pathological. 

We have now presented some widely scattered opinions gathered 
from rather representative literature, dealing in turn with derivation, 
definition, description of manifestations, classification of main types and 
classification as to etiology of nystagmus. There remains the fascinating 
study of nystagmus induced by one or other of the classical means of 
controlled stimulation. It would appear to the writer as being ines- 
capable to conclude that nystagmus is in some manner wrapped up in 
the hierarchy of habits, and compensatory adaptations, governing the 
mechanism of equilibrium. This area of human activity is referred to 
in texts on the subject as the “‘sense of statics."’ ‘“This sense of statics 
is, therefore, not a function of one sensory organ, but rather a combi- 
nation of perceptive and associative functions. The vestibular apparatus 
is the most important of the equilibrium control mechanisms, and is 
connected with all other central areas connected with equilibrium— 
(cerebellum—<erebrum and brain stem). The cerebellum is the main 
organ for maintenance of the muscular equilibrium. Every directional 
muscular activity is represented in the cerebellum, but is determined 
by the vestibular apparatus.’’ Wechsler makes the following statement 
in this connection, “‘while there are undoubted ocular cortical and cere- 
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bellar complications of nystagmus the vestibular mechanism probably 
plays the ultimate role in its production. The central vestibular nuclei 
mediate all the coordinating impulses.”’ 

Of interest to optometrists is the argumentation regarding the possi- 
bility of disturbances of the proprioceptive sense. Experiments have been 
conducted from which it is now mostly agreed that the proprioceptive 
sense in the extra ocular muscles is not demonstrable . . . and if present 
at all, plays no role in projection, stereopsis or the interpretation of 
motion on the retina. (By proprioceptive we mean that there are spe- 
cialized sensory endings within the muscle fibres surrounding connective 
tissue, tendons and joints, from which impulses pass to the brain. . . 
conveying impressions of movement, position, stretching and vibration. ) 

The extreme involvement of this subject brings home to us the 
amazing range of adaptability possessed by the human mechanism. In 
this connection and regarding coordination Fischer has this to say .. . 
“in man, as distinct from the lower animals, in which destruction of 
the labyrinth means annihilation, destruction of the labyrinth is soon 
overcome by compensation of other mechanisms.’’ Fischer further adds 
this summation regarding this vast and fascinating subject when he 
says, ‘‘all the coordinating mechanisms (of equilibrium) are rooted in 
the eye, the labyrinth and in the sum total of proprioceptive factors, yet 
the role of the individual components in this coordination is still a sub- 
ject of controversy.” 

The question of the existence of a cortical center of the sense of 
equilibrium is also controversial, and yet in his book, “Equilibrium and 
Vertigo,’’ Dr. L. H. Jones, while making no claim for the existence of 
a special localized cortical sense governing the phenomena of equilibrium, 
does advance the innovation that the sense of equilibrium is distinctly 
a sense, possessing and demonstrating all the attributes ascribed to and 
demanded of other special senses. These attributes must be derived from 
an end organ for the reception of separate and stimuli distinct from other 
end organs, nerves to convey the stimuli, and a nerve center to interpret 
their significance. 

I have introduced this subject of equilibrium with much reticence, 
and yet the subject of nystagmus leads directly and inescapably into 
those areas of investigation concerned with the vast territory involved 
in the study of the basic faculty of equilibrium. 

“The sense trilogy, the kinetic-static labyrinth, the visual 
apparatus and the muscle sense, makes possible estimations of all sorts— 
orientation, locomotion, estimate of the rate of motion, estimates of 
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weight, and realization of posture and position. Of this trilogy, the 
kinetic-static sense is of peculiar importance in that its end organ, the 
kinetic-static labyrinth has for its sole function the maintenance of 
equilibrium, or balance.” 

“After impairment or loss of one of the senses responsible for 
equilibration, compensation may take place, to a certain extent. The 
tabetic may be taught to avail himself of his visual sense and his static 
sense in coordinating his movements. Similiarly, the blind man is able 
to stand or walk until deprived of the guidance of either the muscle sense 
of the kinetic-static sense. Deaf mutes in whom the kinetic-static sense 
is destroyed are enabled to maintain their balance by means of the sight 
and the muscle sense, and develop incoordination only in the dark or 
in the water. Full compensation, however, cannot take place unless two 
of these three senses remain unimpaired, and perversion of any one of 
them may be much more disturbing than its loss.’’ 

This matter of equilibrium concerns us as optometrists if for no 
other reason than that it includes not merely spontaneous nystagmus 
and induced nystagmus, but the more basic problem of vertigo and the 
common symptom referred to as dizziness. 

And so to answer my questions set forth at the beginning of this 
paper: 

1. The cases of nystagmus that we see in our offices are chronic 
sufferers having had nystagmoid oscillations since birth or very soon 
after: they do not report any of the typical symptoms which accompany 
nystagmus due to acute diseases or intoxications, these latter being acute 
and accompanied by drastic symptoms which take them out of circula- 
tion at least temporarily, so that we do not see these cases in our offices. 
I am interested in knowing whether or not these pathological nystagmus 
cases, other than ocular, enjoy a full degree of recovery of the ocular 
mechanism. 

2. The classical implications as to etiology of these cases of ‘‘ocular 
nystagmus” are impairment of the visual perceptual apparatus, usually 
peripheral, involving amblyopia, polar cataract or opacities of the cornea 
bilateral. Each of the cases I have seen have appeared to have some other 
stigmata such as partial albinism or hereditary influences. 

3. What intra-professional responsibility do we carry if the cases 
we see in our office are primarily other than an ocular problem. I think 
we owe it to the patient and to other practitioners, especially otologists 
and neurologists, to ascertain whether or not those patients who come 
to us with nystagmus have had the benefit of all logical consultation. 
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In cases involving vertigo, dizziness and ‘‘falling symptoms,’’ we bear 
a direct responsibility to refer the case, together with the data of our 
own ocular measurements, for collaboration with other specialists. 

4. I hope this review has presented the general cultural and broad 
clinical implications of the subject of nystagmus. 

5. As to the question, what help is available to the nystagmus 
patient in the alleviation of his seeing problem by purely optometric 
means, may I now submit a report on five cases. 

REVIEW OF CASES 

Case one. Maynard. Male. Age 16. Patient very blond and shy 
to the point of being recessive. He has never worn an ophthalmic pre- 
scription. He has difficulty seeing the blackboard. His vision varies 
greatly as to quality. His health has never been robust and his history 
indicates that he is of the sickly type, though nothing specific was 
revealed. He has an obvious head-to-right-side posture, with a lateral 
oscillation of both eyes. This is constant and has been present since 
birth. When his head is held straight ahead the oscillations increase in 
rate and the amplitude is less. He has a history of being “‘pecked in 
the eye by a chicken’’ when a very small child and at a later period 
was treated with eye exercises of a rotational type for about a year. 
His uncorrected visual acuity is 20/40—. O.D. 20/40. O.S. 20/60. 
No manifest refractive error could be found. His near-point working 
distance was 8 inches, with O.D. better for reading with O.S. occluded. 
The patient likes to read and found his only social outlet in writing a 
sports column in a high school paper. 

A bifocal correction was prescribed, the correction being O.U. 
Plano, Add. +1.50 D. Sph. this made up in Colobar ‘‘C’’ density 
absorption glass, along with an occluder for O.S. when the patient was 
doing arduous study. ; 

Three years after this correction was prescribed it was reported by 
the patient's father that his son had made great social advancement and 
that he was now working in a freight office doing ‘‘fast-eye-work’’ and 
that he had to a great extent abandoned his head turning. In checking 
the patient’s visual acuity it was found to be the same as before, 
although the patient thought he could see better. In this case the near- 
point use of the +1.50 D. Sph. was based entirely on the patient's 
subjective reaction that with this add, there was a feeling of restfulness 
with some magnification and a feeling of general benefit. 

Case Two. Guy. Male. Age 38. Teacher in a military academy. 
The patient was also working on his Ph.D. He has been using a pocket 
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telescope for seeing great distances. His history indicates that while in 
his ‘‘teens’’ he used glasses but discarded them as they were of little 
help to him. His general health has been good. He is robust and claims 
never to have been sick. His eyes have been bad since birth. He has a 
concomitant convergent strabismus with the right eye turning in con- 
stantly. His reading distance is from 6 to 8 inches. Patient also uses a 
magnifier for reading. 

His posture is bad, the patient turning his head to the left. His 
history indicates that several male relatives were similarly afflicted. His 
uncorrected visual acuity was as follows: O.D. gross form only. O.S. 
20/180. O.U. 20/180. 

A bifocal correction was prescribed, this being as follows: O.D. 
—3.00 D. cyl. axis 5. V.A.—20/100. O.S. —3.00 D. cyl. axis 150. 
V.A.=20/40. Add. O.U. +4.00 D. Sph., this made up in Calobar 
“B.”’ The reading addition was worked out subjectively without regard 
to balance factors. The patient reports, one year later, that he is using 
the correction. He has discarded the telescope and magnifier. 

Case Three. Charles. Male, Age 23 months when first seen by the 
writer. Son of army flier. At age of two months the patient gave evi- 
dence of not seeing normally. At four months was taken to a hospital 
on account of apparent visual abnormality. He was kept under obser- 
vation for four days and then returned home, with the statement that 
the patient would “‘grow” out of his problem. At the time the writer 
first saw the child there were no objective indications of a visual prob- 
lem, but the child would bump into objects while moving about, and 
while attempting to follow a bright light his eyes at times would cross. 
His other history was negative. He had had no accidents or serious 
illness. 

This patient was next seen when he was 6 years of age. At this 
time he was suffering from nystagmus which was regular and lateral. 
His near vision was better than his distance vision, and when reading 
his eyes were steadier. At this time the writer was unable to get a clear 
view of the fundus of the right eye, but the left eye showed the disc 
to be atrophic with white spots on the retina. The patient was develop- 
ing well in his social adjustments and his health was splendid. It was 
also reported at this time that his younger brother had ‘‘peculiar’’ eyes, 
with a strabismus and a “queer” head posture. This younger brother 
was age three and was not seen by the writer. 

The patient was next seen when he was 6 years and 9 months of 
age. He was doing well in school. His nystagmus was constant and he 
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still turned his head to the right. His uncorrected visual acuity was 
O.D. 20/60. O.S. 20/40. I prescribed O.U. Plano, in the Rayban 
absorption glass, shade No. 1. 

At the age of 8 Charles was again examined. He was doing excep- 
tionally well in school. He sits in the front row and when he wants 
to see the board he turns his head extremely to the right. He is unusually 
bright. At the present time his eyes are steady and his unaided visual 
acuity is O.D. 20/60. O.S. 20/150. Minus spheres up to about 3. D. 
improve his distance vision but these were not prescribed as subjectively 
he has difficulty with these for reading. His near point working distance 
is 8 inches. 

Case Four. Male. Age 19. History of life-long oscillation. This is 
bilateral, horizontal and pendular and is associated with constant head 
nodding sideways. This patient has been wearing lenses since early child- 
hood which give him a corrected visual acuity of O.D. 20/80. O.S. 
20/80. He was a student and was having difficulty in doing close work. 
It was noted that in looking at a distance, if the patient turned his head 
to the right that his visual acuity would improve to 20/40. and the 
eyes would be much steadier. On the other hand, when the head was 
turned to the left the acuity fell off and the nystagmus was worse. His 
old distance correction was continued, but the patient was advised to 
use a pair of +1.25 D. Spheres in a grab front frame when reading 
and was also advised to use a Raban “‘C”’ shade grab front for outdoor 
wear because of his complaint of fatigue due to the glare of the sun. 

Case Five. Male. Age 23. An albinotic type and an extreme 
blond. His eyelashes were white and the hair on his face thin and white. 
His right eye was blind because of a trauma which occurred early in 
life. History of nystagmus (pendular) in left eye of long standing. He 
has used glasses off and on with no marked benefit. His work in a 
biscuit packing plant requires visual care and he claims he not only 
likes to read but does a lot of it. His uncorrected visual acuity is O.S. 
20/170. Corrected with a —3.00 D. cyl. axis 170 visual acuity rose 
to only 20/150. Present subjective tests indicate some plus sphere will 
be acceptable for near, and it is planned to give this patient both dis- 
tance and near-point corrections in absorption glass for constant wear. 
This case is of interest as it is the first one to come under my observation 
in which the oscillations of the eye were visible through the almost 
transparent lids of the patient when his eyelids were closed over the 
globe of the eyes. 

I find in all of these cases the use of the ophthalmometer is pos- 
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sible if care is taken and, of course, the nature of the oscillations can 
be studied well with this instrument. The use of the pinhole and 
stenopaic slit is not satisfactory, either as a testing device or as something 
for the patient to use to wear. 


SUMMARY 


1. The type of nystagmus optometrists see in their offices is sui generis, 
in that while it has manifestations in common with other types of 
nystagmus, it is not attended by the usual symptom picture of these 
other types. 

2. There are two main types of nystagmus: (a) ocular and (b) equilib- 
rium. This differentiation is offered with the due respect to the fact 
that the ocular mechanism is an inseparable part of the triad of 
mechanism related in the field of equilibrium. 

3. Ocular nystagmus is almost always bilateral; congenital; attended by 
poor vision. It is constant, regular in its movements, being pendular 
and horizontal. Vision is often correctible to a considerable degree a 
with lenses and nystagmus persists, though it tends to lessen in rate. 

4. The ocular nystagmus patients do not present a history of the acute 
equilibrium type of nystagmus, (vertigo, nausea, vomiting, falling, 
etc.). 

5. The ocular nystagmus patients use an unusually close reading dis- 
tance, thus calling for help to the outranged and laboring mechanism 
of focalization. Prisms, base-in, do not seem to help as much as 
spheres for close work. 

6. The otologists, neurologists and medical men are not so apt to see 
the cases of ocular nystagmus, nor do the optometrists see the cases 
of acute pathological, equilibrium nystagmus. 

7. If equilibrium nystagmus is indicative of deep-seated nervous diseases 
and is recurrent, what signs should we look for in such patients in 
order to assist in the proper collaboration with other specialists in 
the interests of the patient’s future well being? 

. j 8. The resourceful application of well established optometric procedures, 
such as absorption glass and reading adds, helps some of these patients. a. 

9. One of the very few categorical statements recorded in the texts * 
studied affirms that, in regard to the significance of the type of oscilla- 
tion present in ocular nystagmus—'‘‘the undulating, even, equal in 
both directions, and equal in amplitude and in speed, are and can 
be only ocular . . . whereas the converse is not necessarily true. 
Ocular nystagmus may be undulating as well as ‘jerky,’ uneven 
in amplitude and speed . . . This latter type of oscillation, the 

. ‘jerk,’ type may be either labyrinthine, central or ocular.”’ 


| STORY BLDG., 
LOS ANGELES, CALIF. 
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A CHART FOR ESTIMATING VISUAL ACUITY IN 
PRE - SCHOOL CHILDREN* 


J. Robert Shreve+ 
Indianapolis, Indiana 


The writer has long been dissatisfied with charts provided for 
examining the visual acuity of the pre-school, illiterate child. The 
“broken ring’’ and “tumbling E’’ were found hard to administer to 
such children. It is hard to explain about pointing, and usually hard 
to interpret the responses. Too often we have been confronted with a 
bright face, full of sweetness, but devoid of understanding, and with 
a small finger pointing hopefully in any convenient direction. The 
‘Kindergarten Test Chart’’ (AO No. 1946) containing animals, 
household articles and simple figures has many forms which might be 
outside the experience of the individual child, and the variations in 
size, detail and contrast of objects on any given line are so great that 
it is hard to believe that acuities found by them would correlate very 
well with acuities found with the adult letter chart. 

Granted that it is probably impossible and possibly unnecessary to 
attain a high degree of accuracy in estimating the visual acuity of such 
young children, still if a chart can be developed which is at once easy 
for the young patient to interpret, easily administered, has a high cor- 
relation with adult letter charts, and has reasonably high reliability, 
such a chart would be a valuable addition to our rather scanty equip- 
ment for examining these youngsters. The broken ring and tumbling 
E presumably meet the last two of the above stated qualifications, but 
in our opinion they fail to meet the first two. The Kindergarten Chart 
is more easily administered, but we question whether it meets the other 
qualifications. 

In casting about for such a chart, we hit upon the use of squares 
and circles arranged in varying order upon lines of a test chart. We 
hoped that if the figures were too small or too blurred, they would be 
sufficiently indistinguishable to give a reasonably accurate estimate of 
acuity. Such a chart could be administered in much the same manner 
as the letter chart. The figures could be interpreted by the young patient 


*Submitted on April 28, 1946, for publication in the July, 1946, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Optometrist. Fellow of the American Academy of Optometry. 


296 


t 
i 
| 
¢ 


VISUAL ACUITY — SHREVE 


as ‘‘blocks’’ and “‘balls,’’ or by any other names he might care to give 
them. (Subsequently they have been called: ‘‘square, block, box, house’’ 
and ‘“‘circle, ball, round, ring, balloon.’’) 

It was simple to construct an open square which would subtend 
an angle of 5 minutes at 20 feet, the lines forming it subtending 1 min- 
ute. But it was immediately apparent that a circle of equal diameter 
appeared to be considerably smaller than the square, and could therefore 
be easily distinguished. We decided to make the circle of such size as 
to cover an area equal to that of the given square, and found that now 
the two figures had an apparent equality of size, particularly when 
viewed from a distance. This procedure required a circle with diameter 
12.8% greater than the side of the square, which did not seem objec- 
tionable in view of the fact that the diagonal dimension of the square 
is 41.4% greater than the dimension of its side. The width of the line 
forming the circle was constructed to subtend a 1 minute angle to equal 
the lines of the square. In order to make all three portions of the two 
figures equal in area (central portion, lines, and overall) it would be 
necessary to increase the width of line of the circle by 12.8%. This 
would make a line of something greater than a 1 minute angle, and 
would create a condition of comparing a 20/20 square with a 20/22 
circle, which did not seem feasible at this point. 

Such figures were now calculated and drawn as illustrated in Fig. 
1, and reduced photographically to correct size for use in the Clason 
Acuity Meter. It will be seen that the figures could also be reproduced 
on a graduated scale for either projected or printed charts. For con- 
venience in the following discussion we will refer to this chart as the 
““square-circle.”’ 


O00 
OOO 


Fig. 1 


The ‘‘square-circle’’ was then checked against letter acuity on the 
Clason Acuity Meter for 100 unselected individuals using binocular, 
habitual, entrance vision at a full 20-foot distance. The following pro- 
cedure was used: 
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a—Square-circle of about 20/100 size was shown with the state- 
ment: ‘‘Here you see a square and two circles?”’ ““Yes.”’ 

b—Square-circle of 20/13 size was shown with the statement: 
‘Here are five figures, all squares or circles. Stop me when you 
can tell which are squares and which are circles."’ Size was 
increased until correct distinction was made. When error oc- 
curred on the first trial, size was increased .1 of decimal acuity 
and a second trial was made on another line, and so on until 
a correct reading was obtained. 

c—Letters EO T S L of 20/13 size were shown with the state- 
ment: ‘‘These are letters. Stop me as soon as you can read 
them.”’ Size was increased until the letters were read correctly, 
except that reading S as B, 8, or 3 was accepted as correct. 


The age of the subjects ranged from 5 to 80 with an average of 44 years. 


TABLE 1: DISTRIBUTION OF ACUITIES IN 100 SUBJECTS 


Acuity On letters On square-circle 
1.5 —20/13 14 25 
1.4 —20/14 l l 
1.3 —20/15 19 16 
1.2 —20/17 14 11 
1.1 —20/18 9 9 
1.0 —20/20 11 10 
.9 —20/22 8 7 
8 —20/25 7 6 
7 —20/29 6 6 
6 —20/33 2 2 
5 —20/40 + 2 
4 —20/50 2 3 
.37—20/53 l 0 
.17—20/115 l 
.15—20/133 l 0 

0 l 


.12—20/160 


The lack of scores of 20/14 is due to the subsequently realized 
fact that when a chart was not read at 20/13, we were inclined to skip 
immediately to 20/15. Therefore, some of the scores under 20/15 
should probably actually have scored 20/14. 

In comparing scores for each subject, equal acuity on the two 
charts was recorded as zero; 20/20 on letters and 20/18 on square- 
circle was recorded as +.1 decimal acuity, as was 20/50 and 20/40, 
respectively, etc. These results are analyzed in Table 2. 
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TABLE 2: ANALYSIS OF COMPARATIVE ACUITIES 


Score better on 40 subjects 60 subjects Total : 
square-circle by: without glasses with glasses (No. equals %) 
+.3 decimal acuity 2— 5.0% 1— 1.7% 3 
+.2 decimal acuity 6—15.0% 10—16.6% 16 
+.1 decimal acuity 7—17.5% 11—18.3% 18 
0 decimal acuity 24—60.0% 34—56.7% 58 
—.1 decimal acuity 1— 2.5% 3— 5.0% 4 
—.2 decimal acuity 0 1— 1.6% 1 


The Mean is +.053 of decimal acuity, or about half of one line 
better acuity on the square-circle chart. The computed Standard Devia- 
tion is .09429 of decimal acuity. The similarity of results obtained by 
segregating the scores of those without glasses from those with glasses 
indicates that similar results would probably be obtained by this inves- 
tigator on any additional group of subjects. 

Dr. J. P. Davey, optometrist of Indianapolis, collected similar 
data on 25 subjects using the Clason Acuity Meter at 10 feet with 
unspecified procedure. The data obtained is in substantial agreement 
with that of Table 2: 


TABLE 3: ANALYSIS OF COMPARATIVE ACUITIES 


Score better on 25 subjects 
square-circle by: (Davey data) 
+.2 decimal acuity 2— 8% 
+.1 decimal acuity 2— 8% 

QO (but missed | letter) 8—32% 

O decimal acuity 12—48% 
—.1 decimal acuity 4% 


—-.2 decimal acuity 0 


Further investigation was made to determine if a number of con- 
secutive trials would reveal the same acuity. The subject selected was a 
young man of 18 years, a high school senior, without glasses, using 
his left eye alone (right eye occluded with black patch). Letter vision 
immediately before the trials was 20/20 on E O T S L, and imme- 
diately after the trials was 20/20 on L T U V B. Forty consecutive 
trials were made by turning the square-circle chart 90 degrees clockwise 
after each five trials, thus utilizing 17 different combinations. An error 
of one figure was made on 10 trials and these were arbitrarily recorded 
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as a variation of .05 of decimal acuity, ie., 20/18-1 equal to +.05 
decimal acuity. Results were: 


a—Scores ranged between 20/20 and 20/17, or .00 and +.2 
decimal acuity as compared to letter acuity. 


b—The first three and the last two trials scored 20/18, or +.1 
decimal acuity. 


c—The average for the 40 trials was +.1025 decimal acuity or 
slightly better than the first trial. 
d—There was a definite and apparently accelerating improvement 
as the trials proceeded, as shown by averaging the scores in 
groups of 10: 
Trials 1-10 averaged +.07 
Trials 11-20 averaged +.085 
Trials 21-30 averaged +.105 
Trials 31-40 averaged +.15 


While it is regrettable that in private practice we are not better 
equipped to obtain proper statistics on correlation and reliability, we 
believe that those we have recorded show that the subject merits further 
investigation by those better equipped for such work. At present it is 
apparent that the square-circle chart will show slightly higher adult 
acuity than that shown for letters. The amount of variation is probably 
about equal to the amount of variation we might find on letters between 
one office and another, or between one make of chart and another. It is 
our opinion that this variation is in a favorable direction since it is 
reasonable to assume that the pre-school, illiterate child for whom the 
square-circle is intended would tend to score something lower than his 
true acuity. Therefore, if the chart is slightly generous, the acuity 
recorded should have slightly higher correlation with adult letter acuity 
than that shown in Table 2. 

In administering the square-circle to the pre-school child it has 
been found advantageous to first show him rather large figures and to 
allow him to select his own names for them. If he does not do so, we 
usually suggest the terms “‘block’’ and “‘ball.’’ Then, rather than start 
with very small figures, we have found it better to “‘spot check’’ the 
acuity with progressively smaller figures until errors begin to show, 
then carefully make a number of trials in this region of acuity. We 
record the smallest size for which there seems no doubt that visual 


discrimination is made, allowing for some errors due to lack of atten- . 
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tion. By the time this point is reached there is usually a considerable 
amount of wandering of attention. But when attention to the figure 
in question is again attained, the response is often too prompt, assured 
and accurate to assume that the discrimination was a matter of chance 
rather than one of perception. The mechanical aspects of any projector, 
particularly the Clason, are so intriguing to the young patient that it 
is sometimes difficult to secure his attention on the projected chart. 
Probably the printed wall chart with figures pointed out by an assistant 
would be an ideal form. 


709 EAST 38TH ST. 
INDIANAPOLIS, INDIANA 
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IMPROVEMENT IN COLOR VISION IN TWENTY CASES* 


Israel Dvorinet 
Baltimore, Maryland 


Earlier in this paper* we referred to Dr. Dunlap’s title of his 
article and called attention to his use of the word “‘remedy’’.t He cites 
fourteen cases of individuals with defective color vision whose per- 
ception and discrimination of color were improved with the use of 
50,000 units of vitamin A per day, combined with 2000 units of vitamin 
B,. In addition to the vitamins the patients received daily injections of 
“cobra venom”’ from which the poisonous factor was removed. Dunlap 
states, ““While no conclusions could be drawn from these cases, their 
features suggest certain probabilities and agree with some of the notions 
which had occurred to us earlier.” 

From the report given it is quite evident that improvement in 
color discrimination had actually taken place but we are not certain that 
Dr. Dunlap can credit the improvement entirely to the use of vitamins 
or other medical treatment given the patients. 

Two other reports have been published recently on the use of 
vitamins for the treatment of color-blindness and it is interesting to 
read the results of these experiments. Grunfeld’s'* abstract of Elder’s 
report is as follows: ‘“‘A second experiment was made with 58 subjects 
who received 50,000 units of vitamin A every second day for eight 
weeks and were obliged to swallow the capsules under supervision. Of 
the 41 who finished the course of treatment, not one showed any im- 
provement.” 

In an abstract of Cadan’s report, Crage*® discloses that results were 
obtained that are comparable to those of Dunlap. He writes, ‘‘Forty- 


*An abridgment of the material read before the Twenty-second Annual Meeting 
of the American Academy of Optometry on December 9, 1945 at Columbus, Ohio. 

This paper, as delivered before the Academy, originally consisted of three parts. 
all of which were read by the author. The title of the paper in its entirety was, “‘Some 
Observations on the Subject of Defective Color Vision.’’ Only the Case Records and 
Summary are presented at this time, these coming from Part III of the original paper. 
Parts | and II deal with theories of color vision and a review of some of the literature 
dealing with this subject. 

For publication in the July, 1946, issue of the AMERICAN JOURNAL OF OP- 
TOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 

+Cptometrist. Author of the Dvorine Color Perception Testing and Training 
Charts.” Fellow of American Academy of Optometry. 

tKnight Dunlap, ‘Defective Color Vision and Its Remedy.’’ Journal of Com- 


parative Psychology, April 1, 1945. 
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five military rejects suffering from mild red-green blindness were treated 
with vitamin A and vitamin B-complex subcutaneously and orally, 
tincture of iodine orally, faradism and sinusoidal current locally, and 
intensive study of colors and color pattern. After 6 to 15 treatments, 
35 passed re-examinations in various branches of the military service. 
The equipment used included Eldridge-Green lights, worsted yarns, and 
the charts of Stilling and Ishihara. Those found normal still showed 
normal color perception in July, 1942, six months after finishing the 
treatment.” 

Wile there seems to be a considerable difference of opinion in the 
two repurts, we believe that Caden’s success can be attributed to the 
“intensive study of colors and color patterns’’ and not to the use of 
vitamins or other treatment. While he does not say that the Stilling 
and the Ishihara books were actually used for training purposes, he does 
say that, ““The equipment used included Eidridge-Green lights, worsted 
yarns, and the charts of Stilling and Ishihara.’’ This equipment must 
have been used for repeated tests if not for actual training. In either case 
color discrimination was bound to improve. We'® reported this observa- 
tion from experience with patients in our office, ‘‘It was also noticed that 
all patients showed a gradual improvement in their perceptive ability 
when they were retested a number of times.’’ Harris’ came to the same 
conclusion, ‘‘Repeated color vision tests made possible better scores even 
when the order of presentation of the plates is varied.” 

Dunlap anticipated this conjecture on the part of his critics, for he 
says in his article, “‘It might be suspected that the improvements in the 
several cases were due to learning the tests. This possibility is excluded 
by the fact that in the administration of the tests the patients were not 
told which plates or items they read, or judged, correctly or incorrectly.” 

If the use of vitamins improves color discrimination, then how can 
we account for the failure of Elder’s patients to improve after being 
obliged to swallow 50,000 units of Vitamin A every second day for 
eight weeks? Even if we admit that vitamin B,, not used by Elder, is 
necessary for the proper utilization of vitamin A, there still remains a 
noteworthy discrepancy between Elder’s and Dunlap’s reports. The 
latter claims that even before using vitamin B, ‘‘a number of para- 
chromopsic cases were given treatment, mostly with higher dosages of 
vitamin A’”’ and that ‘‘80% cleared to the point of being able to pass 
even the chart tests on which they had previously failed.” 

We are of the opinion that in spite of the care taken to prevent 
learning, Dunlap’s patients may have improved as a result of the re- 
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peated tests given to check their progress. In any event, we can demon- 
strate that color vision can be improved without the use of vitamins for 
we shall now cite the case records of 20 young men who were accepted 
in our Office for training after they had been rejected by the navy, air 
corps and marine corps for color-blindness. No vitamins of any kind 
were prescribed for any of the patients and none used vitamins to the 
best of our knowledge, with the exception of one, who tried the vitamin 
therapy before coming to us. A few of the men asked if eating carrots 
would be of benefit to them and they were told to avoid experimenting 
with special foods but to depend entirely on the training routine that 
we were using in our office. The technique was described in detail in 
1944". All of the men improved sufficiently to pass the various color 
vision tests and were accepted by the services which previously rejected 
them or they enlisted in other branches of the services which also required 
ability to discriminate colors. 


CASE I. 


J. T. age 21. Received his 1A classification and decided to enlist in 
the air corps. He was not accepted because of failure to pass the color 
test. The patient did not know that he was color-blind until he took 
the test. No color-blindness in his family. 


Before Training 


A. O. C. Charts....... .Patient failed 22 out of 46 charts. 
Ishihara Charts. . _ Patient failed 21 out of 32 charts. 
Dvorine Charts........ Patient failed 16 out of 60 charts. 


His color discrimination was defective for the following color 
combinations: red and green, yellow and orange, blue and violet, green 
and orange, and green and brown. His color nomenclature was correct. 

Holmgren Test -.............No confusion of colors. 


After 8 hours of T:aining 


A. O. C. Charts. . _. Patient failed 3 out of 46 charts. 

Ishihara Charts Patient failed 1 out of 32 charts. 

Dvorine Charts... .. _.Patient failed 1 out of 60 charts. 

No confusion of colors. 
CASE II 


J. K. E. Age 17. Patient never knew that he was color-blind until 
the day that he tried to enlist in the army air corps and failed to pass 
the color test. No color-blindness in his family. 
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Before Training 


Gh Patient failed 32 out of 46 charts. 
Ishihara Charts......_.. Patient failed 30 out of 32 charts. 
Dvorine Charts......... Patient failed 17 out of 60 charts. 


riis color discrimination was defective for the following color com- 
pinations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, orange and green and brown and green. His color 
nomenclature was incorrect and he made the following errors: 


Dark green.......................Patient called gray. 
.Patient called white. 
Light violet... ... called pink. 
_... Patient called white. 
Holmgren Test... . Patient confused green with brown and 


blue with violet. 


After 12 hours of Training 


A. O. C. Charts... .. Patient could pass all of the 46 charts. 

Ishihara Charts. ... . Patient could pass all of the 32 charts. 

Dvorine Charts... . . Patient could pass all of the 60 charts. 

Color nomenclature correct for all colors. 

Holmgren Test..*.......... No confusion of colors. 
CASE Ill 


D. L. Age 21. This patient was rejected when he tried to enlist in 
the air corps because of color-blindness. He claims to have had difficulty 
with colors all his life. He was never certain whether he called colors by 
their proper names. No one else in the family is color-blind. 


Before Training 


| Sok sre Patient failed 36 out of 46 charts. 
Ishihara Charts..... .. .Patient failed 29 out of 32 charts. 
Dvorine Charts........ Patient failed 17 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, orange and green and brown and green. His 
-olor nomenclature was incorrect and he made the following errors: 


Patient called pink. 
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Light gray ................Patient called gray or pink. 
Holmgren Test... Patient confused red with orange, green 
with brown, blue with violet and gray with pink. 


After 10 hours of Training 


A. O. C. Charts _.Patient failed 1 out_of 46 charts. 

Ishihara Charts Patient failed 2 out of 32 charts. 

Dvorine Charts. ........ Patient failed. 1 out of 60 charts. 

Nomenclature correct for all colors. 

Holmgren Test _ No confusion of colors. 
CASE IV 


A. C. Age 23. This patient tried to enlist in the army air corps 
but was rejected for color-blindness. He never had any difficulty in 
school with colors and no one else in the family is color-blind. 


Before Training 


A. O. C. Charts Patient failed 36 out of 46 charts. 
Ishihara Charts Patient failed 30 out of 32 charts. 
Dvorine Charts Patient failed 18 out of 60 charts. 


His color discrimination was defective for the following color 
combinations: red and green, red and brown, red and gray, orange and 
yellow, yellow and green, blue and violet, orange and green and green 


and brown. 
His color nomenclature was correct. 
Holmgren Test Patient confused blue with violet. 
After 4% hours of Training. 
A. O. C. Charts Patient failed 10 out of 46 charts. 
Ishihara Charts Patient failed 4 out of 32 charts. 
Dvorine Charts _.. .Patient failed 4 out of 60 charts. 


He still had difficulty with the following color combinations: 
yellow and orange and blue and violet. 
Holmgren Test Patient still confused blue with violet. 


CASE V 
A. L. Age 23. This patient never knew that he was color-blind 
until he tried to enlist in the navy six months ago. He failed the color 
test and was rejected. No color-blindness in his family. 
Before Training 
A. O. C. Charts Patient failed 26 out of 46 charts. 
Ishihara Charts Patient faile:! 30 out of 32 charts. 
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Dvorine Charts........ Patient failed 18 out of 60 charts. 

His color discrimination was defective for the following color 
combinations: red and brown, red and gray, yellow and orange, yellow 
and green, blue and violet, green and orange and green and brown. His 
color nomenclature was correct. 


Holmgren Test........ Patient confused green with gray. 
- After 6 Hours of Training 
Patient failed 1 out of 46 charts. 
Ishihara Charts... ..... Patient failed 1 out of 32 charts. 
Dvorine Charts. . Patient could pass all of the 60 charts. 
Holmgren Test. - No confusion of colors. 
CASE VI 


H. C. E. Age 17. This patient attempted to enlist in the army air 
corps but was rejected for color-blindness. A brother of his tried to 
enlist in the navy but was also rejected for color-blindness. Parents 
have normal color vision. (This case was reported in the American 
Journal of Optometry, December, 1944.) 


Before Training 


A. O. C. Charts. . _. Patient failed 27 out of 46 charts. 
Ishihara Charts Patient failed 14 out of 32 charts. 
Dvorine Charts. .* . . Patient failed 15 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and green, red and brown, red and gray, yellow and 
orange, yellow and brown, blue and violet, orange and green, orange 
and brown, and brown and green. 

His color nomenclature was incorrect for violet which he callea 
blue. 

Holmgren Test Patient confused red with violet, blue with 

violet and green with gray. 


After 10 Hours of Training 


A. O. C. Charts. .... . Patient could see all of the 46 charts. 

Ishihara Charts _..Patient failed 1 out of 32 charts. 

Dvorine Charts... ._. . Patient could see all of the 60 charts. 

His color nomenclature was correct for all colors. 

Holmgren Test ae ...No confusion of colors. 
CASE VII 


J. B. Age 17. This patient tried to enlist in the navy but was re- 
jected for color-blindness. He did not know that he had difficulty with 
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colors until he took the test. Has one brother in the navy and another 
in the army air corps. The third brother is 14 years old and is not 
color-blind to the best of his knowledge. 


Before Training 


A. O. C. Charts Patient failed 33 out of 46 charts. 
Ishihara Charts _.Patient failed 28 out of 32 charts. 
Dvorine Charts Patient failed 19 out of 60 charts. 


His color discrimination was faulty for the following color com- 
binations: red and green, red and brown, red and gray, yellow and 
orange, yellow and green, blue and violet, orange and green, and green 
and brown. 


His color nomenclature was incorrect for the following colors: 


Dark violet Patient called blue. 
Light brown _. .Patient called red. 
Light orange Patient called green. 
Light violet Patient called blue. 


Holmgren Test. Patient confused red with red-purple, green with 
brown and gray, blue with violet and gray with green. 


After 9 Hours of Training 


A. O. C. Charts Patient fa:led 1 out of 46 charts. 

Ishihara Charts Patient could pass all of the 32 charts. 

Dvorine Charts Patient failed 1 out of the 60 charts. 

Color nomenclature was correct for all colors. 

Holmgren Test Patient confused red with redish brown. 
CASE VIII 


T. R. Age 17. As a senior in high school this patient took the 
naval air corps test and failed to pass the color test. Two months ago 
he was examined by a physician and was told that he is definitely red- 
green blind. He tried vitamin A therapy but saw no improvement, so 
he gave it up. He claims to have had difficulty in matching colors 
throughout school life. He believes that his father is also color-blind. 


Before Training 


A. O. C. Charts Patient failed 35 out of 46 charts. 
Ishihara Charts . Patient failed 30 out of 32 charts. 
Dvorine Charts Patient failed 14 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, and orange and green. 
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His color nomenclature was incorrect and he made the following 
errors: 


Dark violet _. .Patient called blue. 
Light blue. eid .........Patient called green. 
Light yellow... _.Patient called green. 
Light orange Patient called green. 
Light brown Patient called gray. 
Light gray Patient called green. 


Holmgren Test. Patient wasted red with brown, green with 
brown, blue with violet, and grav with pink. 


After 10% Hours of Training 


A. O. C. Charts _. .Patient could pass all 46 charts. 
Ishihara Charts Patient could pass all 32 charts. 
Dvorine Charts Patient could pass all 60 charts. 
Color nomenclature correct for all colors. 
Holmgren Test No confusion of colors. 

CASE IX 


J. R. Age 17. This patient claims that he never had difficulty with 
colors except with green and blue which he would always confuse if they 
were of dark shades. He took a test recently for enlistment in the army 
air corps and was rejected for color-blindness. He has two brothers, one 
of whom is color-blind. His father and mother have normal color vision. 


Before Training 


A. O. C. Charts Patient failed 32 out of 46 charts. 
Ishihara Charts Patient failed 27 out of 32 charts. 
Dvorine Charts Patient failed 18 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and green, red and brown, yellow and orange, yellow and 
green, blue and violet, and green and brown. 

His color nomenclature was incorrect and he made the following 
errors: 


Dark violet _.....Patient called blue. 
Light red Patient called gray. 
Light gray Patient called green. 


Holmgren Test—Patient onniienil « green with light blue and gray, 
blue with violet. 
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After 11 Hours of Training 


Patient failed 1 out of 46 charts. 
Ishihara Charts.......... Patient could pass all 32 charts. 
Dvorine Charts... ... _.. .Patient could pass all 60 charts. 


His color nomenclature was still incorrect for light violet which 
he called blue. 
Holmgren Test................. No confusion of colors. 


CASE X 
R. E. Age 17. This patient claims to have had difficulty in naming 
colors even as a child but he did not know that he was color-blind. He 
recently tried to join the navy but was rejected for red-green blindness. 
No one else in his family is color-blind. 


Before Training 


A. O. C. Charts _. Patient failed 35 out of 46 charts. 
Ishihara Charts. . _. Patient failed 30 out of 32 charts. 
Dvorine Charts ._._. Patient failed 22 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, orange and green, orange and brown, green and 
brown, and gray and brown. 

His color nomenclature was incorrect and he made the following 


errors: 
Dark violet .....  .Patient called blue. 
Dark brown ... ...........Patient called red. 
Patient called green. 
Light brown -..........Patient called red. 
Light orange... .. . Patient called green. 
Holmgren Test... Patient confused red with brown, green 
with brown, blue with pink and violet, and gray with 
green, pink and brown. 
After 15 Hours of Training 
A.O.C. Charts... . _.. .Patient could pass all 46 charts. 
Ishihara Charts......... Patient failed 1 out of 32 charts. 
Dvorine Charts......... Patient failed 2 out of 60 charts. 
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Patient still had difficulty in discriminating between blue and 
violet. 
Holmgren Test......... Patient confused blue with violet. 


His color nomenclature was incorrect for violet which he called 
blue. 


CASE XI 


C.C. Age 17. This patient had tried to enlist in the army air corps 
and in the marine corps but was rejected for color-blindness. He never 
knew that he had difficulty with colors and claims that no one in his 
family is color-blind. 


Before Training 


A.O.C. Charts... .. _. .Patient failed 33 out of 46 charts. 
Ishihara Charts... .... Patient failed 27 out of 32 charts. 
Dvorine Charts........ Patient failed 19 out of 60 charts. 


His color discrimination was defective for the following color 
combinations: red and green, red and brown, red and gray, yellow and 
orange, yellow and green, blue and violet, orange and green, and brown 
and green. 

His color nomenclature was incorrect and he made the following 
errors: 


Lat . Patient called green. 
Light orange................... Patient called yellow. 
Holmgren Test..... Patient confused red with brown, green 


with brown, gray with green. 
After 6 Hours of Training 


GRO... Patient could pass all 46 charts. 
Ishihara Charts........... Patient could pass all 32 charts. 
Dvorine Charts.......... Patient could pass all 60 charts. 
_No confusion of colors. 


Nomenclature correct. 


CASE XII 
J.H. Age 17. This patient did not know that he was color-blind 
until he tried to enlist in the coast guard and failed the color test. He 
has since made several other attempts to enlist but was rejected each 
time. He has one brother who has passed the navy test. 
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Before Training 


A.O.C. Charts. . _. Patient failed 38 out of 46 charts. 
Ishihara Charts........ . Patient failed 30 out of 32 charts. i 
Dvorine Charts _.... .Patient failed 15 out of 60 charts. 


His color discrimination was defective for the following color com- . 
binations: red and green, red and brown, >range and yellow, green and f 
yellow, blue and violet, orange and green. and brown and green. His 
color nomenclature was incorrect and he made the following errors: 


Dark yellow... ......Patient called orange. 
Dark violet .....Patient called blue. 
Dark gray..... Patient called green. 
Light blue... _.. Patient called purple. 
Light brown Patient called green. 
Patient called pink. 
Light gray. -.............Patient called green. 
Holmgren Test Patient confused red with brown, green, 


with brown, and blue with violet. 
After 9 hours of Training 


A.O.C. Charts. . _.. .Patient could pass all 46 charts. 
Ishihara Charts. . Patient could pass all 32 charts. 
Dvorine Charts.......... Patient could pass all 60 charts. 
Holmgren Test... . ae _...No confusion of colors. 


Color nomenclature correct. 


CASE XIII 
C.K. Age 17. This patient was rejected for color-blindness when 
he tried to enlist in the army air corps. He claims to have taken a similar 
test in school, two years ago, and could not pass it. No one in his 
family is color-blind. 
Before Training 


A.O.C. Charts _. .Patient failed 40 out of 46 charts. 
Ishihara Charts Patient failed 30 out of 32 charts. 
Dvorine Charts .. _. Patient failed 18 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and green, red and brown, red and gray, yellow and 
orange, yellow and green, blue and violet, orange and green, and green 
and brown. His color nomenclature was incorrect and he made the fol- 
lowing errors: 

Dark orange _. Patient called brown. 
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Dax. violet....... Patient called blue. 

Light brown............. ......Patient called orange. 

Holmgren Test... .Patient confused red with brown, green 
with brown and gray, blue with violet, and gray with 
green. 


After 7 Hours of Training 
A.O.C. Charts... Patient could see all 46 charts but was 
slow in his response to charts No. 7, No. 14 and No. 44. 
Ishihara Charts... Patient could identify all 32 charts but 
had some difficulty with charts No. 10, No. 11 and er 
No. 12. 


Dvorine Charts... . _. .Patient failed 1 out of 60 charts. | ik 
Holmgren Test.......... _....No confusion of colors. a 


Cole- nomenclature was correct. 


CASE XIV 


J.M. Age 17. This patient attempted to enlist in the marine corps 
but was rejected for color blindness. He did not know that he had diffi- 
culty with colors until he took the test. No one else in the family is 
color-blind. 


Before Training 
A.O.C. Charts 
Patient failed to identify 34 out of 46 charts. 
Ishihara Charts 
Patient failed to identify 28 out of 32 charts. 
Dvorine Charts 
Patient failed to identify 18 out of 60 charts. 

His color discriminations were defective for the following color , 
combinations: red and*brown, red and gray, yellow and orange, yellow ; 
and green, yellow and brown, blue and viclet, orange and green, and 
green and brown. 

His color nomenclature was incorrect and he made the following 


errors: 
Dark violet...................... Patient called blue. 
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Patient called red. 
Holmgren Test... . Patient confused red with brown, blue 


with violet, gray with green and pink. 
After 9 Hours of Training 

A.O.C. Charts 

Patient failed to identify 4 out of 46 charts. 
Ishihara Charts 

Patient failed to identify 2 out of 32 charts. 
Dvorine Charts 

Patient failed to identify 3 out of 60 charts. 
His color discrimination was defective for blue and violet combi- 


nations. 
His color nomenclature was incorrect for violet which he still 


called blue. 
Holmgren Test... . . Patient still confused blue with violet. 


CASE XV 

A.S. Age 19. This patient has an appointment to West Point if 
he can pass the color test. He tested his own eyes about three years ago 
with charts which were published in a popular magazine and found 
that he could not see the numbers. He was given the Ishihara test 
recently and failed. He has three brothers and all of them are color-blind. 
Does not know if his parents have norma! color vision. 

Before Training 
A.O.C. Charts 
Patient failed to identify 35 out of 46 charts. 
[Ishihara Charts 
Patient failed to identify 27 out of 32 charts. 
Dvorine Charts 
Patient failed to identify 13 out of 60 charts. 

His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, and orange and green. 

His color nomenclature was incorrect and he made the following 


errors: 


Dark yellow ) _.... Patient called orange. 
Dark violet me _.... . Patient called blue. 
Light Violet. . . Patient called blue. 
Light gray. A -.......... Patient called green. 


314 


4 


| 
| 


IMPROVEMENT IN COLOR VISION—DVORINE 


Holmgren Test... . Patient confused red with brown, green 
with brown, blue with violet and gray with light blue 
and purple. 

After 10 Hours of Training 


A.O.C. Charts 
Patient failed to identify 1 out of 46 charts. 


Ishihara Charts....... Patient could identify all 32 charts. 
Dvorine Charts....... Patient could identify all 60 charts. 
a No confusion of colors. 


Color nomenclature correct. 


CASE XVI 
W.G. Age 17. This patient attempted to enlist in the army air 
corps but was rejected for color-blindness. He did not know that he had 
difficulty with colors until he took the test. No color-blindness in his 
family. 
Before Training 


A.O.C. Charts......-. Patient failed 35 out of 46 charts. 
Ishihara Charts. .__ . _.Patient failed 24 out of 32 charts. 
Dvorine Charts ....... Patient failed 16 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and green, red and brown, red and gray, yellow and 
orange, yellow and green, blue and violet, and green and brown. 

His color nomenclature was correct. 


Holmgren Test............ _...No confusion of colors. 
After 8 Hours of Training 

A.O.C. Charts. .... Patient could identify all 46 charts. 

Ishihara Charts...... . .Patient could identify all 32 charts. 

Dvorine Charts....... . Patient could identify all 60 charts. 

Holmgren Test............ ..No confusion of colors. 


CASE XVII 

H.W. Age 17. This patient was rejected for color-blindness when 
he tried to enlist in the navy. He claims to have known for a long time 
that he has had difficulty with some colors. No color-blindness in the 
family. 

Before Training 

Patient failed 38 out of 46 charts. 

Ishihara Charts ..... Patient failed 25 out of 32 charts. 

Dvorine Charts ...... Patient failed 20 out of 60 charts. 
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His color discrimination was defective for the following color com- 
binations: red and green, red and brown. yellow and orange, yellow 
and green, blue and violet, orange and green, brown and green, and 
green and gray. 

His color nomenclature was incorrect and he made the following 
errors: 


Dark violet Patient called blue. 
Dark gray _. .Patient called green. 
Light red Patient didn’t know. 
Light green Patient didn’t know. 
Light brown Patient didn’t know. 
Light Violet Patient called blue. 
Light gray Patient called green. 
Holmgren Test Patient confused red and brown, green 


and brown, blue and violet, and gray and green. 


After 9 Hours of Training 


A.O.C. Charts Patient failed 2 out of 46 charts. 
Ishihara Charts Patient could pass all 32 charts. 
Dvorine Charts Patient could pass all 60 charts. 
Holmgren Test No confusion of colors. 


Color nomenclature correct. 


CASE XVIII 


W.S. Age 17. This patient was rejected for color-blindness when 
he tried to join the navy. Prior to that he d‘4 not know that he had diff- 
culty with colors. No one else in his family is color-blind. 


Before Training 


A.O.C. Charts Patient failed 31 out of 46 charts. 
Ishihara Charts Patient failed 28 out of 32 charts. 
Dvorine Charts Patient failed 17 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, yellow and orange, yellow and 
green, blue and violet, orange and green and green and brown. 

His color nomenclature was incorrect and he made the following 
errors: 


Dark violet Patient called blue. 
Light brown Patient didn’t know. 
Light orange _....Patient called green. 
Light violet _... Patient called blue. 
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Holmgren Test... . Patient confused red with brown and red- 
purple, green with brown and gray, blue with violet, 
and gray with green. 


After 8 Hours of Training 


A.O.C. Charts Patient could identify all 46 charts. 
Ishihara Charts Patient could identify all 32 charts. 
Dvorine Charts Patient could identify all 60 charts. 
Holmgren Test oF No confusion of colors. 


Color nomenclature correct. 


CASE XIX 
J.D.P. Age 17. This patient discovered that he was color-blind 
when he tried to enlist in the army air corps and marine corps and was 
rejected for color-blindness. He claims to have passed a similar color 
test when he was attending school several years ago. No history of 
color-blindness in the family. 


Before Training 


A.O.C. Charts Patient failed 31 out of 46 charts. 
Ishihara Charts Patient failed 29 out of 32 charts. 
Dvorine Charts Patient failed 17 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and green, red and brown, yellow and orange, yellow 
and green, blue and violet, green and orange, green and brown. 

His color nomenclature was incorrect and he made the following 
errors: 


Dark violet Patient called blue. 
Dark gray Patient called green. 
Light green Patient called pink. 
Light brown .....Patient called green. 
Light violet Patient called blue. 
Light gray _. Patient called pink. 
Holmgren Test Patient confused red with brown, green 

with gray and brown, blue with violet, gray with red- 

purple. 

After 6 Hours of Training 

A.O.C. Charts _.. .Patient failed 2 out of 46 charts. 
Ishihara Charts ved Patient failed 2 out of 32 charts. 
Dvorine Charts _.. .Patient could identify all 60 charts. 
Holmgren Test Patient still confuses blue with violet. 


Color nomenclature....... Patient still called violet blue. 
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CASE XX 
J.B. Age 17. This patient claims to have had no trouble with 
colors. A few years ago he tested himself with charts published in a pop- 
ular magazine and could not see the numbers but did not pay too much 
attention to it. Recently he tried to enlist in the navy and was rejected 
for color-blindness. No one else in his family is color-blind. 


Before Training 


A.O.C. Charts ..... Patient failed 26 out of 46 charts. 
Ishihara Charts Patient failed 20 out of 32 charts. 
Dvorine Charts .._... Patient failed 11 out of 60 charts. 


His color discrimination was defective for the following color com- 
binations: red and brown, red and gray, orange and yellow, yellow and 
green, blue and violet, and orange and green. 

His color nomenclature was defective for light violet which he 
called blue, 


Holmgren Test ............ _..No confusion of colors. 
After 5 Hours of Training 

A.O.C. Charts Patient could identify all 46 charts. 

Ishthara Charts Patient could identify all 32 charts. 

Dvorine Charts _.Patient failed 2 out of 60 charts. 

His color discrimination was still poor for blue and violet. 

Holmgren Test...... _.No confusion of colors. 


Color nomenclature. .... 
Patient would frequently call light violet blue. 


STATISTICAL RECORDS 


Percent 
Number of patients accepted for training 20 
Number of patients passed color test after training 20 100% 
Average age of patients 18.1 yrs. 
Unaware of color difficulty 13 65% 
Aware of color difficulty 7 35% 
Color-blindness in family 4 20% 
No color-blindness in family 16 80% 
Average number of A.O.C. charts failed 31 67% 
Average number of Ishihara charts failed 25 78% 
Average number of Dvorine charts failed 16 37.5% 
Average number of color combinations confused 7 12.5% 


The color combinations most often confused... ... Yellow Orange 
Blue & Violet 
Number of patients who confused the following color combinations: 


b. Blue and violet 100% 

c. Red and brown 19 95% 

d. Yellow and green afer 18 90% 

e. Orange and green 18 90% 
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Patients who passed the Holmgren test..................... 5 25% 
Patients who failed the Holmgren test...................... 15 75% 
Patients who had correct color nomenclature................. + 20% 
Patients who did not have correct color nomenclature...... 16 80% 
Most frequent error in color nomenclature................. Violet 80% 
Patients whose color nomenclature improved................. 11 69% 
Patients whose color nomenclature did not improve............ 5 31% 


SUMMARY 


1. The writer claims that there is a need for a revision of concepts 
and data on defective color vision and cites the article by Dr. Knight 
Dunlap entitled, ‘‘Defective Color Vision and Its Remedy,’’ as evidence 
of the growing doubt in the correctness of previous statistics and method 
of classifying the ‘‘color-blind.”’ 

2. Exception is taken to Dunlap’s conclusion that “‘parachromopsic 
patients see colors altered.’’ The writer contends that Dunlap’s patients 
failed in their efforts to pass the Nela test because of incorrect color 
nomenclature. 

3. The writer also disagrees with Dunlap’s statement that the 
chart tests ‘‘detect abnormalities in the relative brightness of certain 
colors’’ and argues that the tests involve hue discrimination as well as 
brightness. 

4. Dunlap’s claim that vitamin A and Bl complex plus cobra- 
venom is the basis for his claim of ‘“‘Remedy’’ for defective color vision 
is challenged by the writer, who suggests that the improvement in color 
discrimination probably resulted from repetition of tests and from learn- 
ing the charts, in spite of the special care taken to prevent same. 

5. The case histories of 20 patients are offered as evidence that 
patients who fail various color vision tests can improve sufficiently to 
pass these tests with proper training in color discrimination, without 
the use of vitamins or any other treatment. 

6. Tests with the Dvorine Color Per:eption Testing and Training 
Charts have disclosed, in the twenty cases cited, that the seven color 
combinations most frequently confused were: yellow and orange, blue 
and violet, red and brown, yellow and green, orange and green, green 
and brown, red and gray, and red and green: and that the red-green 
combination was last on the list. 
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7. Incorrect color nomenclature occurred in 80% of the patients 
accepted for training and of these 69% showed complete improvement 
after training. The other 31% also improved their color nomenclature 
with the exception of violet which they continued to call blue. 

8. All 20 patients passed the color vision tests.and were accepted 
by the various services which required the ability to discriminate colors. 

9. The training routine ranged from 4% hours to 15 hours and 
the average for the group was 8.15 hours. 

10. Sixty-five per cent of the men were unaware of their color 
defect prior to their attempt at enlistment and 35% either knew or sus- 
pected that they had some difficulty with colors. Eighty per cent of the 
men claimed that there is no color-blindness in their family and 20% 
had one or more members in their family with defective color vision. 


2328 EUTAW PLACE, 
BALTIMORE 17, MD. 
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CURTAILMENT OF STUDENT ENROLLMENT IN 
OPTOMETRICAL SCHOOLS 


The close of World War JI brought to our undergraduate opto- 
metric educational centers a flood of prospective students far greater 
than anticipated and many times larger than the existing facilities would 
permit in the way of enrollment. The growing interest in proper eye 
care plus the government's educational grants to former service men 
accounted in great part for the large number of applicants who sought 


to become optometrists. 
Our colleges and universities were faced with a serious problem . 
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EDITORIAL 


which could be solved only by clear thinking and by the adoption of 
policies aimed at preserving the very best interests for the future of 
our profession. 

Because of the high number of applicants, the schools were faced 
with a choice of one or more of the following: (1) Enroll as many 
as possible and then let the students shift for themselves. (2) Enroll 
as many students as possible and increase the physical plant and faculty 
as rapidly as conditions permitted to keep pace with extended enroll- 
ment. (3) Screen applicants with care and hold enrollment to those 
levels at which proper undergraduate training could be given. 

In general, our colleges have wisely picked the more conservative 
course. Student enrollment has been curtailed to that group who could 
be properly served by the school and who could be satisfactorily ab- 
sorbed into the profession upon completion of their work in four or 
five years. 

These conservative policies are well reviewed by Dr. Ernest A. 
Hutchinson of the Los Angeles School of Optometry who says: 

“Careful study of the needs of the territory served by the Los 
Angeles School of Optometry indicates that its quota of graduates is 
not in excess of seventy-five per annum. By reorganization of its sched- 
ules and additions to its clinical staff the school is equipped to care for 
this number. From January 1 to March 30 the two California Schools 
of Optometry received over three thousand inquiries. 

“Obviously a majority of these persons cannot, and for their own 
best interests should not, be admitted to the schools of optometry for 
the reason that they are not needed in such large numbers. They could 
not be absorbed in the area we serve unless spread over several years. 

“In addition to registered optometrists returning to this their 
home territory there are many optometric veterans from other states 
who learned of California and the West during their service in the 
armed forces and who now seek a license to practice in this area. 

‘It is human nature to want most those things beyond our reach 
but we urge all prospective students to reconsider their interest in optom- 
etry and frankly face the possibility of waiting two or three additional 
years to achieve their ambition. 

‘In addition prospective students are asked seriously to evaluate 
their own aptitudes in the fields of: Mathematics, Physics, Biologic 
Science, and Psychology, also to decide whether they enjoy meeting the 
public and if they have the assurance that they can maintain profes- 
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sional ideals and yet gain a competence adequate to the needs of those 
dependent upon them. 

‘These are serious questions. Overproduction of optometrists can- 
not be defended on any ground. It would work a hardship on the new 
graduate, upon the returning service man optometrist and lead to utter 
demoralization of the profession and a harvest for the racketeer. 

“In order to limit its student body to the number indicated higher 
grades of scholarship and a more rigid screening process is imperative. 

‘“‘Mistakes are bound to occur but the Los Angeles School of 
Optometry has set as its goal the selection of those students who in 
addition to adequate scholastic preparation appear most likely to suc- 
ceed in the profession and maintain professional ethics. 

“The trustees and faculty are burdened with a sense of responsi- 
bility by reason of the large numbers who cannot be accommodated but 
they cannot but feel that the policies adopted will result in ultimate 
benefit to all concerned. 

“Finally it must be self-evident that to enlarge its facilities. 
assuming that were possible, and to take in very many more applicants 
would result in a most attractive temporary prosperity. Also it would 
free the school from present criticism and from the pressure exerted 
upon it in behalf of many worthy men. That would be the broad easy 
path to follow but we are convinced that it is not the constructive way 
to permanent progress.” 

Optometry is fortunate that its leading educational centers in most 
parts of the country have adopted such policies. These will safeguard the 
practices of present day optometrists and those to come, and will enable 
us as a professional group to continue in the work of giving better 


visual care to the people of America. 
CAREL C. KOCH 


PUBLISHERS NOTICE: Change of address. Each change of address 
must reach us at least 30 days before the date of issue with which it is 
to take effect. Optometrists are requested to send us both the old as well 
as the new address to assist us in correcting our circulation records. 


324 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, news, 
professional problems and ideals, as these relate to the Academy. 


NEW MEMBERS OF THE ACADEMY 


The following optometrists and scientists have been elected to Fel- 
lowship in the American Academy of Optometry during the quarter 
ending June 30, 1946. The Executive Council welcomes these new 
members. 

Dr. Ethel Jean Babbitt. Dartmouth Eye Institute, Hanover, New 

Hampshire. 

Dr. Edward W. Giant. Fisch Higgins Bldg., Vallejo, California. 

Dr. D. E. Grim. 437 Higley Bldg., Cedar Rapids, Iowa. 

Dr. John F. Hahn. 71 West 35th St., New York, New York. 

Dr. Wayne Helmbrecht. Second Ave. and East St., Warren, Penn- 
sylvania. 

Dr. G. J. Jukas. 19 Jackson St., South River, New Jersey. 

Dr. J. Donald Kratz. 158 Washington Ave., Souderton, Pennsylvania. 

Dr. Louis I. Levinson. 93 Market St., Salem, New Jersey. 

Dr. H. M. Ratliff. Citizens Bldg., 46 Bayard St., New Brunswick, 

New Jersey. 

Dr. L. M. Ratliff. Citizens Bldg., 46 Bayard St., New Brunswick, 

New Jersey. 

Dr. Elbert F. Reuter. 924 Main St., Rochester, Indiana. 

Dr. Robert J. Roth. Bureau of Visual Science, American Optical Com- 
pany, Southbridge, Massachusetts. 

Dr. George Sheppard. 10 Scott St., Riverside, New Jersey. 

Dr. Richard M. Shindler. Kotok Bldg., Vineland, New Jersey. 

Dr. William G. Walton, Jr. 417 Anthwyn Road, Merion, Pennsyl- 
vania. 


BOOK REVIEW 


OPHTHALMOMETRY. E. LeRoy Ryer & Elmer E. Hotaling. Pub- 
lished by the American Optical Company. 141 pages. Cloth. 1946. 


“Both the ophthalmometer and ophthalmometry deserve revalu- 
ation. Their real worth has been invalidated as much by dogmatic over- 
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praise as by misdirected adverse criticism,’’ say Ryer & Hotaling in their 
new book. 

The work is well done and includes, of course, much that appeared 
in Ryer’s splendid original book on OPHTHALMOMETRY published in 
1925. The more recent techniques are presented in clear detail, and the 
authors review every practical use of the instrumént. 

Ryer & Hotaling have effectively put the Javal Rule on the shelf, 
and then have shifted the very exact Neumueller tables to the nearest 
practical lens values consistent with the ametropia and age, also indi- 
cating the Aronsfeld method for oblique-axis astigmatic readings. 

A technique based on the use of colored mires is also offered by 
the authors as a refinement over present black and white mires. They 
have this to say, after pointing out that a slight overlapping of mires 
could pass undetected with the commonly used ophthalmometers. “ 
when superimposition replaces alignment and a red bar is superimposed 
upon another of essentially complimentary blue-green, the result will 
be a white bar, provided the superimposition and focus are perfect, but 
only if perfect.’ There are illustrations of the red, blue-green and yel- 
low mires and of the instrument which incorporates them. 

The authors have conceived and developed an original technique 
wherein trial lenses are employed in combination with the ophthal- 
mometer to approximate the correcting cylinder directly instead of de- 
pending upon rules or tables to varify directly a subjectively ascer- 
tained cylinder. (The original paper on this technique appeared in the 
March 1943 issue of the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY.) The technique 
briefly is as follows: The patient’s lens is held before his eyes with the 
axis 90 degrees from the prescribed position. The ophthalmometer is 
set to measure in the horizontal and vertical meridian the residual astig- 
mia. The lens is considered an accurate correction of the total astigmia 
if a %-diopter with-the-rule is disclosed. 

Following the premise on the above technique, there are tabula- 
tions on 1,638 eyes. These figures indicate the merit of approximating 
the total astigmia and warrant further investigation of the technique. 

RUDOLPH H. EHRENBERG 
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The Importance of CONTACT LENSES in VERNAL CONJUNCTIVITIS 


49 EAST S5ist STREET * NEW YORK, 22, N. Y. 


Vernal conjunctivitis is a re- 
current ailment, most active 
during the Spring and Sum- 
mer months. 


Contact lenses have been fit- 
ted in typical vernal conjunc- 
“tivitis cases and the patients 
report immediate relief with 
resultant improvement in the 
condition of both the lids and 
the cornea. 


It is suggested that Obrig 
Contact Lenses be fitted 
when the eyes are free from 
symptoms. 


Prescribe Obrig Superior 
Quality Contact Lenses 


In Canada—Obrig Laboratories (Canada) Ltd., 2087 Aylmer Street, Montreal 


OPHTHALMIC 
PROTECTION 
Cushion-Lock Numonts 
insulate glass from met- 
al. Rubber-like Duratex 
cushions lenses from 
shock and breakage, re- 
duces sagging and 
loosening. 


COSMETIC PERFECTION 


OPTICAL 


Cushion- Lock NUMONTS 
Offer You Extra Values 


Detail of 
Cushion-Lock Construction 


Fully streamlined temples and five attractive bridge styles 
complement graceful Numont curves. Bridges are 10-K 
gold, mountings full 1/10 12-K gold filled. ‘ 


JEFFERY 


COMPANY 


Physicians & Surgeons Bidg. 
MINNEAPOLIS, MINN. 
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Another 


3rd Printing 2nd Edition 


ANALYTICAL 
REFRACTION 
and ORTHOPTICS 


with Introduction by 
EMMETT A. BETTS, B.S., A.M., Ph.D. 


This widely acclaimed book on VISUAL 
ANALYSIS and VISUAL TRAINING is dif- 
ferent from any other book on refraction, for 
‘it challenges antiquated theories and offers the 
reader a new approach to the problem of visual 
disturbances. 


“If the premises upon which the author based his statements are sound,” 
to quote Dr. Betts, “then a whole new vista is opened for both ‘refractionsists’ 
and scientific investigators.” 


A FEW COMMENTS 


“It’s the best I’ve seen.” “I have long felt the need of just what you 
DR. E. F. ADAMS, have supplied in this book.” 
Los Angeles, Calif. DR. J. FRED ANDREAE, 


Baltimore, Md. 


MAIL THIS COUPON NOW! 
recommended it to a num- 


ber of my op tometr i c ISRAEL DVORINE, O.D. 


“I found your book ex- 
friends here in Ohio.” 2328 Eutaw Place 
| 
| 
| 


tremely helpful and have 


B i 1 M . 
DR. H. W. OYSTER, altimore - 17, Md 
Marietta, Ohio. Send me a copy of 


“ANALYTICAL REFRACTION & ORTHOPTICS” $3.50 
“It is the most complete 


tion I have ever read.” | pies 
DR. W. GARDNER. gp 


Postage Prepaid if Check Accompanies Order. 
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